Low amounts and high thiol oxidation of peroxiredoxins in spermatozoa from infertile men.
Seminal oxidative stress occurs when there is an increased production of reactive oxygen species (ROS) and/or a decrease of antioxidant activity, promoting impaired sperm function. Peroxiredoxins (PRDX) are abundant in human semen and are important antioxidant enzymes, which act as ROS scavengers and modulators in ROS-dependent signaling. Our aim was to determine whether the levels of PRDX1 and PRDX6 and their oxidation on thiol groups are associated with a decrease in sperm motility and DNA integrity. We evaluated the sperm and seminal PRDX level in men (13 healthy controls, 15 men with clinical varicocele, and 17 men with idiopathic infertility). We assessed conventional semen parameters, sperm DNA integrity (by the sperm chromatin structure assay), lipid peroxidation in seminal plasma and spermatozoa (by the thiobarbituric acid reactive substances assay), and the amount and thiol oxidation of PRDX1 and PRDX6 (by immunoblotting). PRDXs were affected in seminal plasma (lower amounts) and in sperm samples (lower amounts and higher levels of thiol oxidation) characterized by lower sperm motility, higher lipid peroxidation, and sperm DNA damage. The thioloxidation ratio of PRDXs (thiol-oxidized PRDX/total PRDX) correlated negatively with sperm motility (total and progressive) and positively with sperm DNA damage and sperm lipid peroxidation. In conclusion, because of the lower amount of total PRDX1 and PRDX6 and the high thiol oxidation of these PRDXs, very little (less than 20%) protection due to PRDXs remains, and this is associated with impaired sperm function and poor DNA integrity and suggests an important role of PRDXs in the protection of human spermatozoa against oxidative stress.